Introduction
W hereas many reports now exist on flavonoids of liverworts only few publications are concerned with the flavonoid pattern of mosses [1] [2] [3] [4] [5] . The detection of an apigenin 7-O-rhamnoglucoside from H yloco mium splendens was reported [6] . Screening chrom a tograms of samples of H. splendens collected at about 20 different localities showed however a much richer flavonoid pattern as supposed previously [6] . In this paper the isolation of several unknown flavo noids in gam etophytic tissue of H. splendens is de scribed. The com pounds Hs 2 and Hs 6 were isolated in crys talline state and their complete structure elucidation is reported here. The structures of the other com pounds could only be partly established to date. The chrom atographic and spectral data of all isolated compounds are given in Table I .
Results and Discussion

C om poun d Hs 2
The chrom atographic and U V spectral data indi cate an apigenin 7-O-glycoside containing at least two sugar moieties [7, 8] . The total acidic and enReprint requests to Prof. Dr. Zinsmeister. cordance with an apigenin derivative containing one glucose and two rham nose moieties. The fragm ent at m /z 579 shows the loss of a rham nose unit [9] . Using 13C NM R spectroscopy the com plete structure was elucidated. The aglycone moiety is identical with an apigenin 7-O-glycoside [10] . The sugar signals (see Experim ental) show the same values as those pub lished by Ö sterdahl [11] , Thus the structure of H s 2 can be assigned as 7-0-(2,4-di-0-a-L -rham nopyranosyl)-ß-D-glucopyranoside. This is the second report of this glycoside which was found for first time in the moss D icranum scoparium [121.
C om pound Hs 6
The spot appearance and UV spectra of Hs 6 are very similar to those of luteolin. The FD mass spec tra of the underivatized com pound and its octam ethylether showed molecular masses of 570 and 682 re spectively. This reveals a C-C linked biluteolin. The site of the interflavonyl linkage was deduced from the 13C NMR spectrum of the underivatized com pound, whereby the quaternary carbons were iden tified by the D EPT-technique. Com parison of the 13C NMR of 5',8"-biluteolin [13] and Hs 6 showed differences only for the C-6-and C-8-signals. D ue to the interflavonyl linkage the signal for C-8" of 5',8"-biluteolin is shifted about 10 ppm downfield relative to the C-8-signal of luteolin. In the case of H s 6 a similar downfield shift is observed only for C-6" (Fig.  2) . The degree of this shift is com parable to those typical for flavone 6-C-glycosides [10] . H ow ever, in a published spectrum of robustaflavone -the apigenin analogue of Hs 6 -a signal around 109 ppm was not observed [10] , probably due to the long relaxation times of quaternary carbons. N evertheless, in a re cently recorded 13C NM R spectrum of robusta flavone the signal for a quaternary carbon at 109.3 ppm is observed [M arkham and G eiger, un- published]. Thus compound Hs 6 is assigned the structure 5 ',3"'-dihydroxyrobustaflavone.
Com pounds Hs 1, 3 -5 and 7
Total hydrolysis of Hs 1, 3 and 4 yielded glucose and rham nose as sugars and as aglycones acacetin (ex Hs 1), diosmetin (ex Hs 3) and luteolin (ex Hs 4), respectively. The aglycones and sugars were charac terized by co-chromatography with authentic sam ples. UV spectra of the aglycones essentially agree with published spectra [7] . UV spectroscopy of the glycosides reveals o n ly 7-O-glycosylation in each case. The chromatographic behaviour of Hs 1 and Hs 3 suggests a similar glycosylation pattern as for com pound Hs 2. This was confirmed by G C of the hydrolyzed sugars showing a glucose/rhamnose rela tion of 1:2. Hs 4 seems to be luteolin 7-O-rhamnoglucoside; the relation of glucose/rhamnose by GC being 1:1.
The spot appearance of Hs 5 and its UV spectra are also very similar to luteolin; the FD mass spec trum shows a molecular ion at m /z 570, as for Hs 6. Therefore it must also be a biluteolin type biflavone. In various TLC systems Hs 5 co-chrom atographs with 5',8"-biluteolin [18] , but a final proof of the structure of Hs 5 is at present not possible. Hs 7 was obtained in minute amounts only. The molecular ion in the FD-MS spectrum is observed at m /z 574, four mass units higher than required for a biluteolin. Some time after spraying with NA this com pound shows a bright red colour and fluorescence on TLC. A similar colour reaction has been observed earlier with 2,5,7,3',4'-pentahydroxyflavanone and its 5-glucoside [19] as well as for 5,7,3',4'-tetrahydroxyflavanone (= eriodictyol) and its 7-m ethylether [20] . Taking this colour reaction and the molecular mass into account, one might consider Hs 7 as a dim er of eriodictyol.
The 2 D-TLCs from fourteen samples of H ylo co mium splendens investigated, which were collected at different localities, show a fairly identical flavonoid pattern regarding the main compounds (Fig. 1) . B e side the flavonoids there are also several other un known phenolic components. This is now the second time that a biflavone was detected in a moss [18] . According to chrom ato graphic screening, however, biflavones seem to be widespread in mosses. This phenom enon will be further investigated and is possibly of some chemotaxonomic relevance. M ethylation of Hs 6 according to [21] UV spectroscopy according to [7] .
